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Professor Researching Ways to Improve Water Quality
By: Donna Self
August 3, 2004 3:10PM EST

Kathy Carvalho-Knighton, PhD, is very busy this summer growing small plants – duckweed’s to be specific. But she is
not a botanist; she is a USF ST. Petersburg professor researching ways to improve water quality.
While working on her PhD at USF Tampa with Dr. Dean Martin, Carvalho-Knighton became interested in
phytoremediation, or the use of plants to remediate contaminates in the environment. When she came to USF St.
Petersburg three years ago to teach environmental chemistry, she began to study the use of duckweed plants in the
remediation of lead from water.
"Water can become contaminated from sources such as old car batteries, lead shot or other sources,” she said.
“Sawgrass Lake is a good example. It’s right behind a firing range, and lead from the bullets has contaminated the
water.”
Duckweed is known as the smallest flowering plant. Its tiny green leaves, about the size of flecks of glitter, have
completely filled two large trays in Carvalho-Knighton’s tidy laboratory. It grows in Hoagland’s medium, a substance
containing nutrients and minerals that fuel rapid growth. “Plants absorb metals,” she said. “So, duckweed can
accumulate the metals and sometimes make them less toxic. Duckweed is able to use the lead as a substitute for
calcium.”
Carvalho-Knighton, whose studies of duckweed and lead remediation should be complete in the next few months, sees
many uses for duckweed in phytoremediation. She is looking at using it to remediate explosives such as TNT and RDX
for numerous reasons. “A lot of bombs and explosives are used in demolition and construction,” Carvalho-Knighton
said. “But, we’re also interested in military applications of this research because of ocean bomb testing, base closure
remediation and cleanups in war zone areas.”
Carvalho-Knighton is also working with colleagues at University of Central Florida on remediation of PCB’s, or
polychlorinated biphenyls, which are man-made contaminates. Though the manufacture of PCB’s was stopped in the
US in 1977, the contaminates break down very slowly and continue to harm air, soil and water.
Phytoremediation findings in this area could be applied to industrial uses as well as water management districts.
Carvalho-Knighton’s study gives USF St. Petersburg students the opportunity to experience the entire research
process, from the literature review and experimentation, through the statistical analysis and writing the research
paper. “My student researchers are extremely good,” she said. “I’m so lucky because they are highly motivated and
dedicated to the work.”
Carvalho-Knighton said that phytoremediation is developing a promising way to clean up water without using
chemicals. “That’s the key to phytoremediation: It’s green chemistry. It’s using something attractive instead of
chemicals – beautifying, and at the same time, helping.”
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